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mmmmffio n ^ * * /i/S! t f t £ tummmi FTta, ^ * * urn^m® 

t&ia tc & w 0 it ytBCtt vtmm zmu mmmmmum # & & & 

n tc f&mmmt&nfr e> & z> ummmm t , mmmm± izmmhxmm^tir=.m 
mm mmmm t iz n w e> *i r=. w?l z it t r , t b® m t f t ic &r l t v * £ r £ 

!&ffi#im»©p***;i/!!TFTW:, ^ * * ;wBfiJc1B« £ , y-*ffi«*fe 

t&IBIg»ini]?&(Z)n^^^;i/i?TFTi:f5fa®^T FTitt, ?-V*)lBf&M® 

M*v*)iMmmizmLxmibtiLDDm®*fcm?zi&mmnm^m 
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mrnrnm t tc is w <b *i bb?l * it l x mm £ ti & , Massi t f t jcgw-t § * 
m&±mmm z.&mLx^z>z.k: 

mm® t , S^S^m n g*tt«rtB«©*MW ic K & *i y - ^ * fc \t K 1/ > 

£ ^ t S Was n »«l«c £ * M U 

HadasiciaWfeHiRTFT^, K®iii3l5<z>J§i2fc p ^-v ^;HT f T 
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t^«»liltt©p^*;i/gT fth 4>fc<fcfc, 7tn^^^f tit 
t&fBM^T FTt, Iff mmm Elm® P ^*;i/3?T F T inf^MT F T 



2 000-3030792 
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ffjfBWi$'f£#«ftMTO, (Ta) , (Ti) , ^Vffy ( 

Mo) , zysfz^y (w) ^e>a«ti&7c?R, ££tifafB^iii£$#£t-3ft; 

mm^i i] 

TrV*fr\£ ; r-* 1 r4 XffU-*-* %tt&Wt&* ^DJ?i 

[|f^«l 2] 

l&IBH* T F T £ © L D D fl^ £ 7£f&-r £ n S^tt*|g« & S IS 
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lilln^it«®^licy-^iitfdiFi/>f>Hi?:»5I 

mm n m^mmmm * j&& ? & xt t , 

y - * «« s £ « f u >f > & jbj* t- s p m^nmmm z mm -t -s x^s 

IfrgBIBifrlSII® n^^ ^j^T F T fci&flBIffa&T F T £ p ^-v *;bMT F T 

itr lair * t f t k mm-t % %s.mmm zmtz mmmm z . mmmmmmm 
1 3 1 

if** caw fen* t fth, mmm3(D^mz pf^^^T FT^nf^ 

15 S B W HI T F T t CD L D D « ^ -5 i&mm n M*iK#rtK« ^ IS * Xg 

n S*tt#rtB«OD*MW (C y - X « * It K U >f > «c £ 7£f£ -5 * 
n M WM*Dc S: Jgfifcf -5 X5g £ , 

S tlfc««tc, fafE»[in&<Z> pf^^MTFT® 

y - * «« * & t± k i/ >f > «« & s p s^tsxi 

tufBJSga&tEl^CD n ^ -V * T F T gfffH®* T F T p ^ v * T F T £ 
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iff mm m t f t izmm* % mm^ &mmm & %> x@ t , 
1 4 ] 

HagaSJCKWfcHjRTFTi:, »H*aS0flffl»Cp^**/bST FTfc n** 
*;i,§?T F T ii &|fcttfc«S&IB»£ 

*&8BB§R T F T <B L D D & * S <£M n »M#!«c 5: l&fc f 6 X@ 

v - * m * tt f u >r > & a ism p m^nmmm zmm-tzjin 

Ir/SHSKi&HIS&CO n^-V ^;i/MT F T £ ffjfBttS ^ T FT £ pf •V^jl/iT FTt 

mm mmmm t ummmm tizm^^nr^m^i^vxmmmmTFTicm 
mtz ytjxmmm *m-t& mmmm * mmm mnmm± izmm-rzjmtzm 
u 
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mmmzmvtcwmT ft^, M^g^Miac P ^ * ;b§?T f t t n^-v 

tsffiftt^^^swa^s ti^M^cfc, wsmmmmmo P ^-v * ft® 
^ - ^ * « k u >f >m« & t- « was p ^ & ^ -r s 

l5fHSgi&0ji?&(Z)n^^^;i/MT FTi:|fffBM^T FTi: pf^^;HTFTi: 

mmmmmmmt ummmm t izmi* titers* a- LxmrnmrnTFTizm 

[ft^ai 6] 
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|rjSHtef^tt#«tt^tt, $y*)l (Ta) , (Ti) , f'J^ ( 

Mo) , (W) ^^atftifejc*, *fetil&8H7C*S:fiR^i:"t*'ffc 

9] 

frfiaft#U^--9-£, trfteigffrllimtf) pf^STFTtn^*^STF 
[»#£2 0] 
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[»#£2 1] 
[0 0 0 1] 

T°nf8,2nt=.m&zm-?z> ^mftmn as <t izm-tz* m \z 

[0 0 0 2] 

n > ¥#ft)0l it * <D iz «fc »; , * M */ U 3 > tt S 2/ U 3 > »c f^* a 

[0 0 0 3] 
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c lot, y?^>f h u 9xm<DtiL&&ttmi&K:is\*x. mmmo&mmiz 

m-lhti&WLguZMM-t&t-thO)*^ v^-yvm^ (IItft) thxmm-t 

feofeo -ZftfclsblZ, TAB (Tape Automated Bonding) H^COG (Chip o 

n Glass) ^SioTK5>f;U C Jf&HSI"* S&ffitfJBV* £*lT V*fc. 
[0 0 0 4] 

BffRTFTCDteKlJKS&IBB&lCfc^T nft^MT FTt pft^JI/ST F 

*/?$mm. ^*;77iK, ^BB&fcif&^si-r sent 

m*m<bmzm&m£?zTFTj)mLx^zz£t>mbfrzite^xzt=. 0 

[0 0 0 5] 

TFT<Dtt&mfr*}£Vt+&£i&&ni/v*ym&ft&m£.Ltttfmnx^ 

[0 0 0 6] 
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[0 0 0 7] 

Lightly Doped Drain) #3ttffcl£>;HTV>£o Z. 0>*3gfcj:^* ZfrMtftM&t^ 

<£2is ^mm^m z l t=. m& & m. w £ % © -e & y , r ^ldd fgig 

[0 0 0 8] 

5&tf)TFT£:T-te, ^^H^Stl^^li^-fLtjIBICT^i^^o Mill HffS 
T FTC£V^&>F- MC*£&*iA>f TX (nf^^;i/§?TFTt'(iA©iJ± 

ttfcV^ ttf^atlSKlBBLTt),. B3RTFTttffiI»iatt(Z>TFT© 1/1 0 

[0 0 0 9] 

nft^Jl/MT FTfcJ:tfp***;i/STFT&fflV^fN83*l&i*l 
&©0»©ttfe&£j£fl;3i2r*fcabfc:B:, T F T (D L S ^lliffi 1/ */ a 

[0010] 

^mw&zo <k e> ^m^Mtefcfecsit'S u,tft se^t^ss 

[0011] 
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if <Z>£*|fcXjgjW i £ 
[0 0 12] 

IHRflJfCtRttfciiMlSTFTi:, MM^SPCOMiatC pf •V^MT F T i: n^-V ^. 

M8a»05&op^*;b§?TF'm, ^**;wgfRig«fc, v-x«c£fe& 
Ki/>f>f«&^j«t5if»sp m^mmmm m u m mm mm <d n * ^ * 

att»««©*M»i (cts w £ n v - ^is * £ f i/ >r y mm & &m? z> nsmm n n 

«5**^«-^e>«!SJira»ft»KJ:tC^Sn, ft/SB® IftT FT© >f 

s l x mm § *i mzm mmmm tizmtt^nfrmmtfthx, mmm tft 

[0 0 13] 

^st FTt zwitffcmmm&t &ra-©**±tc**r *¥*#s6»icI3ht, 
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«u-c»tte>*iLDDiR#£ m&* s n m*nmm.m t , g-igiig n 
ii*w««©*M)ti t as # e> n y - x *g$ * fe « k u >r > % ^ -r * issg n m 

4»«»^e>ja;«MIS«S»IRJ:tc^a*i. ffrfSMStT F T<z>y- h 

r 0^ $ ti mibm rant* j»k mznve>tifcm3L*fti;Xj&i&t<tit^ mmm 

[0 0 14] 

#U mflH»[lflii<Z»n^^^;i/MTFTi:ttfiBlB^TFTi:tt, ^*;w£j& 

t , n m^mmmm <z> jc m w e> ti v - * fg^ * & « k i> 

&<t%. mmmr FTvtf- hmm(D±^izmntc.Mmmmmm^^^ 
ummmm t , mmmmji^mm Lxmmztit=. mmm mrnrnm t Km. n e> *i & 

[0 0 15] 

mmm®c>mmzvi-v*jimTFT t nf^^^T ft tznvt-MM 
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mmmm v - 1 1=. \% k u w > & s p m wfe«c & 

£U lufHlgi&l@I]?&©n^-v^;i/MTFTh|rflHiii^TFTi:{j:, *v*;wgj& 

£ , wti&mm n m*m#«c© *mw jc« w & n v - * mm * £ « k u 
jymmitmf&-fz> n s^«4&«« £ £^ l> «ffia®^s jcta w fesrM 

mmmmr ft <D^f~ hmm<D±^\zmnr^mmmmmun^<bm^^m 
mmm t > mmmm± izmmvx^^ntz mmm mm&m tizmvbntz ma 
zftLTmm2tit=.. ffimmmTFTizmmtzmm&ikmmmzimwzztiT^ 

[0 0 16] 

mi&mm v - * mm * & \t f i/ > mm z ixmm p wtmmmm t 

©Pate, ^^tfTgJfcSjfxTV^Tfc&VN. <fc?&p^*;b§i!T F 

Tit, 7 + U?7>4 v + k.hTK&Kmm't&Z.illfi-Zf**. 
[0 0 17] 

;KTa), (Ti), ^v^y (Mo), zyifXT-y (w) #e>jg 

K, 

[0 0 18] 
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ftxi—VW. mt&MMM^o pf t^;vST F T i: n^-v 

[0019] 

mt FTt sia^feig»iBf»i: zm-(Dmm±iz%? z¥mfammoftm*m 

S|0nft^;i/aTFTtfffll|TFTt0LDDlll:Mt5ffiMni 
£ S X5g 4: , Ifiil n S^IM^ 0>*MW IC V - * * 

ti k u >r >«« & s n m^n^mm zmm-t sigh, t&is 
f u >r * p m*n&mm &Mt^iiJ:> MtHig«f 

«jci& & LTummmmmmfr & & s MrattM £7£$;-r § x@ * , wf&mm t 

[0 0 2 0] 

mt FTt sra-©s«±tc^-r S^^ft^*©^^ 

teaser, i5ta»«±(c rifittSr^-rsxiSi:, UfaaT%K±tc*a©a« 

¥##Jf£7&S«X6i:, a&SBA«¥**M^»ft3ftfc««tc, ffimMMm 
»0nf**^T F T i; ItfiBM^T FTh©LD DURSrJgjStSfijRSnS 

* mt&-t s ii 4: , tn&ms. n M^M^TO 0 *MW ic V - ;* * 

F W > 5 n ■kfc&lr&Jimt. t&U Att ¥ 
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it k ^ >f >«« & ^-r * flsa-g p £ & x^s ^ , mmmm 

IS JC L T ^«Hfi*ft#» 3^ & & Z> * RMfiKlg £ 7£ft5c f 3 X3§ ftf SBMi T 
FTlcg|S?-<5£*1£&JRffi»&^/**SXgfc, |fffH«TO^mJ:icMfH#« 

[0 0 2 1] 

H^T F T KUfSSaPOMiaJC pft^MT F T £n?-V*)lMT F T & 
gufB|g»ll!i&CZ> nft^JVSTFT hffrlBMtT FTtOLDDl 

m •& mm-t & i&mm n m^mm^m^Mmir sunt, wa&mm n i^mws 

<z>^ ffl tc v - * fK^Sc * li K u >f > iS« & ^« "T S n S**M&fK« £ 7« 

STFT©y-^iK«*feiiKi/>r>|g«&^^«W*«pS^itt*««S^ 
SXg£, ISiIB|gi&llFi^On^-V^;i/l[TFT^turfBIif^TFT^ p^-V^ 

TFTt:i^f§ ft££M£;§® & ^ •* 3 MMfii & fSfBS IfflflfifilSLt JCTgj*"* * 

ShffffBffi^©»«$:Ifi-^t)-t±^X@§:*t-S^i:§:#^[^ UTV^. 
[0 0 2 2] 
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IfilT F T £ , mWMBO>M2HZ p.?- -V * ;i/ST FTtnf MT F T £ £ 

mi tz.mmm% commit. i&ffi£«±tc, rii^Mt^iii:, m 

©mi jc y - 7s mm t & k u > mm z Bf&? s mmm n m^mmmm zmi& 

m t f t (d v - x « * tz. it k i/ -f > m % & mm -t & ^mm p m^nmmm & m 
f&^zjimti, mmmW)m$&<Dn?-v*)iw±TFT uMBmmT fth p^* 

t & Jim t > stt ibis ic &g u r ^flMfi»«j*t»^ & & & m isr jib jsk & 
tent, sff mm mrnrnm t ummmm ticmvbtifrmjizftLx mmmm 

[0 0 2 3] 
[0 0 2 4] 

fyfBHf^T FT£> &mm&G>MmiZ p^-V^l^T FT£ nf^^^T FT 
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i:&#t&£LTV*S. «aIBifM#«'f4^Mli, (Ta) , 

(Ti) , =ey^> (Mo), (w) jfr&atfftfcTc*, 

[0 0 2 5] 

±tc*^-r*its:wai:L, am******— < mmmrn 

[0 0 2 6] 

mmm i ] 

T J; &mM&<Z>M2LlzWtVP>ti&mmm&<D TFT & fiH#jcf£ 

[0 0 2 7] 

01 (A) fCfcVMT, mmi 0 1 {Ct±n-->^±(D# 7 0 5 9#t7*^# 1 
7 3 7#^*&£fcft:g£*l£r\*y ?A*-7^-f^#e7*^y;i,i» y jft-^^ 

#9X&£<z>#9;*g«ez>fl&K:, jK'Jxf l/>fb7^l/-h (PET) , jtfy 
x^U>^-7^ U- h (PEN) , jKUx— r^/-9-^/7*> (PES) &£?3fc^ 
WM^ttSr^LJ&^^^^^y rims. 

LTfcVNTfe&V*, fit, £ft 1 0 10TFT5:Mt§^S!C, g« 1 0 1 



&IE#2 000-3030792 



#^ 11-191093 



H 4 , NH 3 , N 2 0^&f^gSStlSK-ffcSft2/U 3>ffltl 0 2 a & 1 0~2 0 On 
m L<&5 0~ 1 0 Onm) , RfclC S i H 4 , NgO <b#§g£ tlSBftftS 

fl:**-ftS/U 02b&50~2 0 0 nm (#*b<»l 0 0—1 5 Onm 

) (BffS 

[0 0 2 8] 

. IMtg'ffcS' U 3 >M 1 0 2 a fcfc. Si H 4 $: 1 0 SCCM. N H 3 & 1 0 0 SCCM, N 
2 0;&2 OSCCMfcL T A U S«M^3 2 5°C, H/Sffiij4 0Pa, M 

mmxmmo. 4iw/cm 2 , ;r«m»»6 oMHzfcLfc. mitmiti^mit^ 

'J3>110 2btt, SiH 4 5:5SCCM, NgO & 1 2 0 SCCM, H 2 &12 5SCCM 

tLxBcmmzmAb, i«jss4oor, H^j±^2 0p a> mimio. 
4iw/cm 2 , mmmmme omzt ufc. s 

[0 0 2 9] 

£<B*3KUTftnRbfclMfcgtf;S/y 3>Btl 0 2 a ft, 9 . 2 8X1 

0 22 /cm 3 T*fe^> 7*;fl;*3tir> i E-fA (NH 4 HF 2 ) S7. 13%i:7-yft 
r^-tfA (NH 4 F) SI 5. 4 (XT^>r$7Tt±m> M 

MLAL 5 0 0) ©2 0°CtCfc^Sx^^>^^^^6 3nm/min^5i<, IK 

[0 0 3 0] 

2 5-8 Onm L < it 3 0 ~ 6 0 n m) (Dm £ X'lmMM&ZJi 

^1-^>c 7°7X7CVD^^Ifi/y3>l&5 5nm©Jf3{CM 

»/BLT*>&V\, T« 1 0 2 t^^If #M 1 0 3 a t tti^f 

JgfiJtf-BifcfcnrfB-e&So 09*. «, ItfM© iofC^-fbg^^U n>M 1 0 2 a 
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£5#*&SiH 4 , N 2 0, H 2 *^&S i H 4 ilH 2 *V\ttS i H 4 ©*lC^f»J#^.ti 

ft A 9 y * ■$> L £ V *te*B= & <£M $ it -5 r £ # t?£ * . 

[0 0 3 1 ] 

^^«W7 - 1 3 0 6 5 2f MT'i/Tt^tl^IlC^ot, ttffirtlg 
£Mv^^ H %-ffc&T^||«¥##Jil 0 3 b ZBf&~?Z> Z. t tefift© 

, 4 0 0~5 0 0iCtl ^@S©M^#^Mt5*l«$; 5atom%J^T 
[0 0 3 2] 

M©x^*/vi/— *f-^T^J>i/— tf-&-e©3t»i:-ts„ A;i^5&lgS<Z)x 

, l/-f-/UxMi!li3 0Hzi:U U— *f-x^^/dp-afiS$: l o 0~ 
5 0 0mJ/cm 2 (^^(C(i3 0 0 — 4 0 0 mj/cm 2 ) £ ^LT;fe§Wtf-A£a 

) £ 8 0-9 8%^ LTff 3. ^©i^fCUTHfl (B) {C^f j: e> fC^R^ 
£t#*l 0 3b S#5it^5. 
[0 0 3 3] 

^LT, &&R¥&ftJg 1 0 3 b±Ky* hVX^ 1 (PM1) &#v\ 7* 
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£«fcoTJB££¥##®&Att££«!fU M^iMl 0 4-1 0 8ML 
[0 0 3 4] 

£©<fce>fc»tt4M*#JBtC*!fU TFT©US^«*jE (Vth) $:0J^It-SS 
e5tpI&Mt5^|$t^i$: 1 X 1 0 16 ~ 5 X 1 0 17 atoms/cm 3 g^(DaS 
?Att¥*#«©£®lcSBfllll,T4ij&^. ¥##lC#LTpM&##-r5*itt& 
TC^JCtt, tf^fpi (B) , t;i/^-^a (Al) , #y?A (Ga) &£*MJ&» 
3 8j©7g*#*ii&*i , c^s. -fyty^xm^P^yty K- 

TV*S. -ftf> K-:/j£T?ttS>stf9> (B 2 H 6 ) &V-*#:*fcLTMV^9jR 
(B) &»fltrr*. ^OJ:^*^iK^7C^©l£Att^1*L%j^||T?&<#ftLT 

=fc>MU£;i&V^ #JCn^*;i,MT F T © L £ V^Sffi &m^©fgHF*f$ClR 

[0 0 3 5] 

^- Mill 0 9 tt^7X7CVD^Jfc{i^;^^^5:MK j8IJ?&4 0 
~1 5 0 nmtLTisV ny%^timmmx*mf&-t2> 0 120nm®| 
3T*$tfb^b^U n^j^^^sii&v^ SiH 4 i:N 2 0{;0 2 5:^ 
in S i±T $ ti fcgftfbSf t 2/ U n > K fc, K#© ® 5fe*ffi«&i£)W£« 3 *i T ^ 
S©-ffi©Mai»c*fLT»*UV^»^3S!S. h«M*|J|tt;i© J: e> 

IfrfbgffcS/y 3>Ktc|S3tsns : fe©Tf*<, ffi©>>U 3>&^tf*fi|*BI&.$MI 
*fcl±«tJI*3g£: LTMVNT^SVN (gfi (c) ) „ 
[0 0 3 6] 

HI (D) JC^"TJ:^»c, hMl 0 9±(C>f - hti5:Mt§fei!) 

l:TzlJi&*v^ttHjg^:^^ofc^ll»©MA^^,^*SlJSII3iti: LTfc&vv, r© «fc 
3 £JI!v\ itlf (DgftMIl^^^^f «I ( 

a) i lo^ii^^^iii (b) 1 1 1 tzmm L&mmn+&£.$k^ 

o (B) 111 (T a) , (Ti), ^E'J ^> (Mo 
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&K) "e^«f4x«a<, (A) 1 1 OttSft (TaN) , gffc 

zytrxr-y (wn) , ^fb^#> (tin) jr % ^b^UTr^ (Mon) & 

Z'VBf&'t&o tfc mmm (a) nott*>^f>j/yt'fK, ^*>s/ 

■J^F, ^U^T^S/UiM K&jaBLTfc&v^ #M (B) 1 1 1 ttteJg 
StcHLTti3 o p pmJKT^-rsta^ofco Zyy^y (W) & 

^Uta^fc 3 0 p p mgTtt5Iht'2 0/tQc mi^TiDitmUU^M^t^ 
[0 0 3 7] 

#«JS (A) 1 1 0 « 1 0 ~ 5 0 n m U<tt20~30nm) £: U # 

MM (B) 1 1 l(j;2 0 0~4 0 0 nm L<IZ2 50 — 3 50nm) tt 

. r;i/dr> (Ar) #*£^in (n 2 ) ifxzmALTmmm (a) nug 

fb*^*^ (WN) t'5 0nm©f§CMU #«Jf (B) 1 1 0 £WT* 2 
5 0nm(Z)j?$ iZBf&t Z> „ LT, WJKtt 6 7 >yfb# y^T^y ( 

WF 6 ) &M^iCVDS«t5ii:t)T*t5. V^ftfCLT^- h« 

m£LT&mtzt~foiz&&mm\:*mz> ! &m-t) ii 2b i ), ^m^mmitz o A n 

3*lW®tntfb-r<5 0 i©iilJ:»;, 4f*SfCj:S»-&, iS9 9. 9 9 9 9 

iz-tftmMisTwmzmi&tzztiz&i), m.mm9~2 o n q cmzmmtz 

[0 0 3 8] 

-U. MMM (A) HO (CT a N«E&, (B) 111 fCT aJg|£MV% 

S*^tCtt, mmzxAy Z&X'B&t t^BftBT?**. TaNlttTaS: 
htLTX7^y^^[CAr il SSI feE^T^/SU T a 
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SifctfTf^Stf, ^fflTalfflTOtj: 1 8 0 |ii QcBgSTf&y^*- h^ffi 
t-rSJCti^I^^-e&ofe. TaNJRttaffiJCjgV^Sfl|jiS:}*a©Tf, rcD_t 
KlTaJK&^-rtllfafficOTaJKA^^JcW&tifc,, ^ H^L&^#, 3*3 
* (A) 11 0©T(C2~2 0 nmSSOJSST? U > (P) S K-^UfcS/U n 

®^*ttfa±£mftimt£EI3£IWJc. #*Jf (A) l io*fctt#mjf (B 

) i i l^ttJitc^-rsr^^u^jiiTcjR^y- NttMgi o 9tcjttfc"rs© 
&i»«£i:#-e£<5. vMrntcLTfc, *m (b) 1 1 nt&mm&i o-s 

[0 0 3 9] 

#CtC, 7*h7^^2 (PM2) £MV\ 7^ h 'J V^77^ 
LTl^* hYX^ 112-117 &7gj£U ^«JS (A) 110 £#SJf (B 
) 1 1 1 t$:^T'i«yf>^Lt^- Mil 18-12 2 tmAM^l 2 3 
S„ 4*- h«ffil 18-12 2 i:W*gB^l 2 3 tt, (A) fr£ 

^118a~122at #M (B) ^P>J«5 118b— 122b flc 
£t/T^2*lT^£ (02 (A) ) 0 
[0 0 4 0] 

mnm (a) (b) 

» ii^^5X7 (Inductively Coupled Plasma: I CP) x y -3 1 > £f^g £ 



^f^}CCF 4 ^C l 2 tf)2ffitf);tf;* fcH^gtC^AU £h^J 0 . 5-1. 5Pa ( 
%?&L<tel Pa) f!NMg£fflSlC2 0 0-1 0 0 OWOHM^ (13. 5 

6 mhz) mxztnto-rzo z&m. mmmfrtifrxr-vizizz owod^m 
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tWHSZ. ttc «SS:»tIi:fl!<i9^>yt5fei?)jctt. 10-2 0% 

t*»ffcSft2/U3>JIg (^-h|ft»JRl0 9) ©a^ifcti2. 5~3Tf».56D 

Ml$2 0-5 0nm^x-/^>^$tLTHWWtC^<^ofe 0 
[0 0 4 1] 

thX. nf^*;i/STFTi;LDDI|(Mt5^(:, nl^fS 
^H^ittCIi (n"K-^II) fcfrofc. r^T'i^-Mil 1 8 
-12 2 5:7^^ t It §ai^»(: nS^fS^f t> K-^ 

&T*»L£ 0 nM$r##f-5^M#l7Cl^i: LT»f5 U > (P) fiD«Mtt 1 
X 1 0 16 ~5 X 1 0 19 atoms/cm 3 ©^gggH^»tS o -©Jc^tCLT, 0 2 
(B) iC^fi o iCfttf ^Ii: Wni»I| 1 2 4-1 2 9 

[0 0 4 2] 

VX*3 (PM3) £MW l/^h07Xi?13O~13 4 5:MU nS& 

^^■•t^^mm^m^mubx^mmnm^fmmmmi 35-140 sr^Lfc 

■ nSS^-tS^MiaTClRiCtty > (P) &#v\ -f©Wixi 0 20 ~1 

X 1 0 21 atoms/cm 3 CD^$gH£&£ J;^?* J*?-/ > ( PH 3) Zft^tcJ 
K-^ffiTffofc (02 (C) ) „ 
[0 0 4 3] 

*UT, pft^;HTFTWt§M^Il 04, 10 6ICV-X 
«feJ:^>*U-r>fI^^-r^^^pM^MMi|lcl 4 4,1 4 5&Mt5 
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^;HTFTI:Mt5Mf#Ml 0 5, 1 0 7, 1 0 811 7*hT** 
4 (PM4) &M^T 1/^ 14 1-14 3 Mt^ffi^gLtfe 

<» mmm p m^mmmm 1 4 4 , i4 5&^^> (b 2 h 6 ) *m^t^*y 

F-?m'VBf&?Z> a Z.<Dmm<DtfUy (B) Ml£{;£3 X l 0 20 ~3 X 1 0 21 at 
oms/cm 3 £&£ ^fClTS (®2 (D) ) . Z (D^mm P 1 4 4 , 

14 5»C», B&XSfCfcV^U > (P) #MJ2*lTV^, ^ISpS^lM 
«1 4 4 a, 145 atClil X 1 0 20 ~ 1 X 1 0 21 atoms/cm 3 (D^T?, MWkSl 
P m^nmmm 1 4 4 b , 1 4 5 b SCI* 1 X 1 0 16 ~ 5 X 1 0 19 atoms/cm 3 <Z)ig 
IT'MIT^S^ 3ffiIiT-ii[It5^D> (B) ©»|t&l. 5^f,3f 

[0 0 4 4] 

Ml 4 6 £7§»rs 0 «»Jfi»JRtii|ftJ/U Bftffc^bS/U 

tcLT*««jifi*iii 4 e^a^w^^^^-r-So ummmmi 4 6© 

TOl0 0~2 0 0 nmilt5. Z13T% U 3 i/JK&Jg^ 

^XVCVDST*, tiH^r^ifh7Xfjb (Tetraethyl Orthosi 1 icate 
: TEO S) £02i:«:«<£U ££Bffi;d4 0 Pa, M^MMS 00-400 °C £ 
^ TO (13. 5 6 MHz) iij^g 0 . 5-0. 8 W/cm 2 T'^«$-BrT^-r 

i&ft^b^y ^m^v^^ici*, ^xvcvdsts 

iH 4 , N 2 0, NH 3 fr^m2tlZ>MftmtisVziym. ££teSiH 4 , N 2 
2 0 — 2 0 0 Pa, ^^M^ 3 0 0~4 0 0iCi:U ( 6 0 MHz) 

n*mmo. i~i. ow/cm 2 -r^^-r^-i:^T^s 0 sih 4 , n 2 o 

>lfe^ii;^7X7CVD^S i H 4 , NH 3 ^e,f^«'r-6ii:*«BriBT?&-B 

a 

[0 0 4 5] 
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RTA&) ^T--;^T'tti?^a^^l p pmJ^T 

, gF*L<liO. 1 p p mJ^TC0^^#H^,cfi-e4 0 0 — 7 0 O^C, j^m&HZlt 
5 0 0~6 0 OtT'ff otxDT'&'J, *»MT*{i5 5 W||[LI$; 

v-^-T--)\sm*mm~?z>z.hftR*.h^ (®3 (b> ) 0 

[0 0 4 6] 

WffllS©t, S&tC, 3~ 1 0 0%<D7km$:<£tS9m^T% 3 0 0 — 

4 5 or t? i~i 2mm<w8kmmitfii,\ m^m^m^mtt^rM^n-D 
fc 0 z\<Dxmzmmzmm-znt=.*m\z & vmw^mfomiz&z 1 o 16 ~i o 18 

/cm 3 ® #y 7 Vyftfy FfcHaSgf 3X@T*&6 0 ^fbODffiOD^^bT, ^ 
[0 0 4 7] 

147§:1. 0-2. OAmOW^btMt^. 
, jKU-f^F, 79 jKUT^K, jKU>T^KT^K, BCB 

*¥±-*m^Tmffi.£.mzw3$Lt^ h?u- h-es o°c 

[0 0 4 8] 
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[0 0 4 9] 

■£©fft, 7t h7^^5 (PM5) 0fS©7^->©l/^^h7^^ 

m^mmmmnmfrbf&zm mmmmztr^v^ytfL, i^ti-y 

f>m&CF 4 , 0 2 £ UT«»lfi»JRl 4 6 iXyf>^tS. 2<bfC, A 
[0 0 5 0] 

(PM6) »J l/S/'* h7X^y^->&Ml, x*yf>y(CJ:oTV-7 
SUKl 4 8-1 5 2 £ Kl/-f>IBi§§U 5 3-1 5 8 l^tS. rit% 

WT*l$Z(DmM*, T 5 0-1 5 Oni©fS^L, A^^#^Jf«V 

±{CifcT7;^-7A (Al) & 3 0 0 — 4 0 OnB<0JS3T*7§MfcLTBB*Rfc L, 

[0 0 5 1 ] 

Ht 0 Mxll 3- 1 0 0%©3!KiR3:-£tj#HactfJ-e, 3 0 0 -4 5 0 "Ce 1 - 

2{cic#«Ef «**&*«^#JKi 0 4~io &\zw:m-& j £jkmik?ftz>z.h 

v^-mclt*, a^^^j^i 04-1 o 8^(Dxmmm^ 1 O 16 

/cm 3 J^T£-f£r ttfMt L<, -?-<£) fc#>fC?f<5ft5: 0. 0 1 — 0. 1 atomic%@ 
Stt-^fltf&^ofc (0 3 (C) ) . 
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[0 0 5 2] 

U6ft07^ hV***Cj:tJ, m-<D&$L±iZ. MMM&CDTFT tm 

0pft^MTFT2OO, il(Dnft^;i/STFT2 0 1 < £2<Z>p?^ 
MTFT2 0 2, i2Onf^^;i/STFT2 0 3, Hf3RfflSJC ttMiR T F T 
2 0 4, ##&*2 0 5#7g/a3*lTV*<5 0 *W«H»7?tt«l[±cicZ> J: ^*gS« 

[0 0 5 3] 

mmm^o^mi ©pft^;nTFT2 o ojctj, 0 4&c^-v 

*^I«2 0 6, MpMfe»^§y-^Iii2 0 7 a, 2 0 
7 b, Kl/^>ft2 0 8 a, 2 0 8 b &^Ufc^>^Kl/>f>©#JiS^L 
TV*S. $lfflnf^^l/STFT2 0 1 fCfcfc, gft¥*ftl£ 1 0 5JC^**;b 
^ffl«2 0 9, hSftl 1 9 tIft&fi!V>LDDfi*2 1 0, y-^Ii 
2 12, Kl/^>fi2 1 UfLtV\§ 0 I©LDDli®ft^;i/^[tI© 
SSttl. 0 — 4. 0/im, $?£L<&2. 0 — 3. O^miibfc. n?--v*;i/ 

fcfifrifc-r* «*&ls»0>aS2CDp^-v*;i/MTFT2 o 2ii|^«tc 

, ft^^Ki o 6tc^-v*^^««2 1 3, mmmvm*n&Mmfrp>f& 

5V-^l*2 14a, 2 14 b, FK>««2 15a, 2 15b£flfei/ 
>^l/KU>f >©*3i&WLT^&„ |2 0nf ^^jl/iTFT2 0 3(Clt ft 
«4Mi#jRl 0 7 lZ*V*;iBf&Mm2 1 6, LDDffi«2 17, 2 18, V- 
*««2 2 0, Kl/>f>1g«2 1 9jWgjSS;ftTV*$. ^OTFTCDLDDffl^ 
Stjl. 0 — 4. O/imtbtMlfc. BiTFT2 0 4[;[i, &R¥&ttJ0t 
1 0 8(C^^^;i/^MJgc2 2 1, 2 2 2, L D D«« 2 2 3 - 2 2 5 , 
*feliKW>ffi«2 2 6-2 2 8 &^LTV^„ L D D»f^ *;1/;R£[hJ 
©£31*0. 5-4, 0#m, &&L<1*1. 5-2. 5/tmtfe5. £ £(C, 

^*K^i2 3i:, v-bmmmtmvttm^f&zmmmt. »tft2o 

4©KU>f>ffl«2 2 8{Cg^1-£¥#tt«2 2 9 i: & 2 0 5 
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£*IT^£„ 03 (C) 7*\tmmT FT 2 0 4 *.#-ffy>f- hW&£ Ltzfj\ V 
[0 0 5 4] 

#®3 (C) &C^1"®i|3|$(DiraiIItC;ftj£LTV^ 0 BiTFT2 0 4tt > 
bmmZMte&tf- Mil 2 2 (i, m^tlT^&V^- h$fciji|g|£^LT-?- 
©TOit^I l o 8 t^ittv\5 0 B^&LT^&v^, ^fK¥#flsjI 

y-*«U FW>Mc. LDDM^^C^tlTV^,, 256 
5 2 £ V-XM^2 2 6 tony*? hgp, 2 5 7 Kb-f >@B 
HI 5 7 £ >«2 2 8 £<£>r2>#? h3PT*&3„ m#^*2 0 51 H 

iTFT2 0 4 0) FU4yMn2 2 8 ^jg^-* 3¥#ttJI 2 2 9 fc>>f- 

[0 0 5 5] 

*mWL-tZ> T F T (Z)Hat & *igf b L > ¥##8«CD»tfM£ ffi t fcffitt & |f?f± 3 it 

[0 0 5 6] 
CHWJ2] 

&m&ZMmtZ> T F TO#«£ft±£-fr£ 4 &g#&£ 0 S^Sftfi TFT©# 
tttt, b£^ffi«ffi^«Mf*#lfr^ ^xbS/a^Kjgjft (S«) &£<z>ft& 
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[0 0 5 7] 

mmmi tmmzLxmi (a> ~®2 (a) tc^-rxs&frv^, 

hmmi 1 8-1 2 2£®mmUl 2 3*?S;MtS. fit, n^-V*;b§? 
TFTJCLDD««S:^'tsfcftic, n^Srtf #f £*M%^*»<Z):Dg ( 

&##t*£^M^7tSg£MJ-t-<g>#, :7* h 7 &I^tpft*MT F 

TWtSM^I1 0 4, 1 0 6©^ffiSU^h7^^158, 15 
9T ^ MLT^^^^^^$4^^V^J;e)^Ct- -2> 0 J: ? £ It, 04 (A 

) ^^^^^jcA^^jscfiasns^jMSfeflg^i 2 4~i2 9 zmm-tz 

a 

[0 0 5 8] 

VX*1 3 0-1 3 4 MU nM$r##tS^M#ffc^$:^llUT^aSn 
S^MWIlt 1 3 5-1 4 0 ^mfc-?* (04 (B) ) „ 
[0 0 5 9] 

^IMi i:H*lcur«filfi*Jf l 4 6S«)St5, fit, p^* 
*KMTFTt:&ft+&&ft¥m<*mi 0 4,1 0 6 (C V-^I^fc J:tf K l/>f 
>Iitt^IlSpl^ill 4 4, 1 4 5 WtS„ nf^^T 
FT««t«*R*|#il 0 5, 1 0 7, 1 0 8it 7*1*7X^4^ 

TL/^h^X^l 6 0-1 6 2 Ml^B&lIbt^< 0 iCDXgli^f*- 

mm i 4 eti^f- h*«©sgiiitcfev^Tt,«a(ttjt<^3tis©^, *<z>s§as 
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3 1 ■tfLov&zT'Bf&znz. 0ktftmzLo<D£k2i$ y ummmmi 4 6<Dmz 

l^ffi¥tZ> : &(DV&&frt>, 1 0 0~2 0 0™n(D&ZT*Bf&£n& o 
[0 0 6 0] 

£|i?$lfCLT|gj3 (A) jb^CDXg&fr 5 3£IC J: y 71&<D7 

[0 0 6 1] 
CUKsM 3 ] 

W£LT¥m<bmicmuLt=.yfMm7tmit3iiiLT. 400-70 o-comr- 

a 

[0 0 6 2] 

WAtf, BHfcfl&K#VGA©»^ 4 8O*0y-hffi»t6 4O*©y-^ 
SS^#0f&3*u XGA©«-^tcti7 6 8*©y- hSB^i: 1 0 2 4 #<Z> y-* 

fiSli3 4 0mmi:4»J, 1 8 >f >^*9*©t§£K:tt4 6 0mmi:^ 
J6«*etti©J:e>JS;?R©^K«S:^ts^©^UT, 4*- M2*gl£ A 1 
(Cu) &^©<SffiJn:»*tt*J»T^-tS^a5Jc-DV%T0 5 SMVATSire-t-* 

o 

[0 0 6 3] 
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£t\ mmwi tmmcLzmi (a) ^02 (d) i^tii^iT^. -eu 

RTA&) 5:jiMt-Srh^T'tS 0 ItST--^^ te^tiSStf 1 P pm«T 
, 0£b<teO. 1 p pm^T©Sifa^t'4 0 0~7 0 0t, ft*imci± 
5 0 0-60 O'CT^fe^Otfe'J, *^WJT«5 2 5t]T'4|^M5: 

[0 0 6 4] 

3©M^i{ci3^T> hnmi i8~i22 tmmmui 2 3 

#M (B) 118b~123b&, 5-8 0 n mtf)J?3 T*#WJi (C 

) 1 1 8 c-1 2 3 c#7£/&£*l3 0 #f;Uf, (B) 118b-123b 

■&9y?%Tr> (W) ®^}C«^fc^>^^^> (WN) #JgJ*3*U 
;i/ (Ta) (Dm&lZltmt*y*J\s (TaN) #7£fi££*l3 0 £ £, (C 
) 118c~123ctt, ^^feliT^^nT^h'^MVNfe^^^ti^^X 
V#H^(Cy- 18-12 3 &mLX%mWkK.j&l&'?&Z.llifi'V%&. 

3£fC, 3 ~ 1 0 0 %ffl*i5:^tf#a^tfJt*, 300 — 450°CT*1 — 12| 

) &fToT*>mv* (05 (A) ) „ 
[0 0 6 5] 

j*-r&. ^©ttMMiiiAi^cu^i^ttsiii (d) T^ffc-t 
£ 0 #i*n£, Tiio. i~2mm%&tiAimz$$mm (d) i:bT^®tc^ 

(Hart*"?) o (D) l 4 5«2 0 0-4 0 0 nm L < 2 

5 0 — 3 5 0 nm) fct-Jltf&H. fit, 7* hv;*? feJgV^TffrJS© 
h;^->^^l, x-yf>^Slt, ^-Mllll 6 3, 1 6 4 ^^4fB 
Hi 65 fc^fft-tS. x^^>y»aiiU >K*CE>xv^>^S«lCJ:S^x^ 
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h**j*>#vmnm (d> &Bfc£f satiety, rmt(Dmmmx^m-D 

5 (B) ) „ 

[0 0 6 6] 

-e®^> «M1 ^TO{CLTWm=fifi^%M^^^^SMTO«l 4 7, V 
-M148-151, 167, KH«153~1 5 6, 1 6 8 « 

L^rtrj^hv txgmz^f&zitzzttfX'izz,, me (a), (b) 

«3(Z)^(D±ffiBf^^L, 06 (A) <DB -B'WMfej;tJfH6 (B) CDC- 
C'®t®&05 (C) ©A-A'feitfC-C'^fSLTV^,, 06 (A) , ( 

b> x^-bmnm, &mmmm. mmmmm^mmLx^Lx^^^K 

^*® 104 ^ 10 5, l 0 8O0^3;fiT^ft^y-x£J:tf Fu^yM® 
{Cy-XSB^1 4 8, 1 4 9, 1 6 7 £ Kl/>f >SJ|*1 5 3, 1 5 4, 16 8# 

h*-;i/&^UT&iffiLT^$ 0 06 (A) (Z)D - D* ®T®fc J: 

tfB5 6 (B) 0E-E'|}15:07 (A) * (B) K*tl*tljjk+. >f- hMB 
163(^-hSiH8, 11941, *fcy-hS»164tt^-Mil2 

2Um#I1 0 4, 1 0 5, 1 o 8©^«feMft««fce>ic^an, 

» (c) £*m (d) ifimmhxm%^izmmbr\^ B z<D&-Dizsf-bm 

mfemmmm&ttmxBm-tzz tizzy, miiHMi-e^s. 

, mm® mmvjx) ^4^y^^^x^±(7)m^mmizmm^^zt^x^ 

[0 0 6 7] 
EHWJ4] 

&&&Bmmzftj&-t&Ttm ?v b u *xass©ftHK:#ifcico^TBi o £ 

[0 0 6 8] 

T9T4 7'*bv9x£m*mi&Mi£mmKftmi'&o mio ca) tj±. 
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So £*Ui, T 1JK&5 0~1 5 0nm<Dm2T°&f&L, Si^mfaMW - 

teTTJIS.— i?A (Al) £ 3 0 0~4 0 OnmCDff ZT'j&f&L, ££(CTil^£ 
fe«S-fb^^> (TiN) 1^10 0-2 0 OnmomZT'Ml&LT 3Mm&£L 

m&£z$3iv^yymmiz&ymmmMi 1 1 zB&ttz* mmmmi i nt. 
mmmmmi 4 7±izm^n, bitft2 0 4<d w^ymmi 6 9 tm& 

[0 0 6 9] 

010 (b) x^tmmzmmmmi 4 i ±izmwmmmzB&L. 

$816 9 £®iiS}Il 7 1 £M&53P#£IgtfT^l,£MT'&3,, Fl/>f >@H 
Ul 6 9 &T il§:5 0-1 5 0 nmcomZT'Mf&L. S^^ft*© V-X£ £ 
tt K l^^f >i«S:^t5i|s«ftRi: □ > * * h b, i BLhlcMfc 

"^^^-^ (Al) 5:3 0 0 — 4 0 0 nm<DmZT*Bf%LTmi ZL(DMf% 

iz-tzt, mmmmi 1 1 \% vis^ymmi 6 9 zm&^zt imnfrtmrn,-? 

[0 0 7 0] 

Mmmmm(Dumt. mit^yvvi* (in 2 o 3 ) ^>nft>f ywumit^x 

(In 2 0 3 -Sn0 2 ; I TO) &££;w\°>y *m j PM£MM&&¥ fcfflVN 

v*y?toj:ftz&m?ztzMzMik4yi;v&Mitm&i&i& (1 n 2 o 3 -z n 

O) &J9^T*&V^ > S> AiftHQ^tigffi^cg^, I TO 

1 £<BKttHJC&&BfrlbT?££ 0 R«tC, »ftllg» (ZnO) tilLfe^TffeU 
> S e>iCpr«^<©j8ia*^>*«^SS:fl?«>Sfc«){c^fy (Ga) S:»jDUfe|ft 
-ffcM» (ZnO : G a ) £#T-£3 0 
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[0 0 7 1] 

r o i ^Mii^M 2 3 T-^ t r ^ f ^ 7V N y *x««jc 

[0 0 7 2] 
[f^JfeM 5 ] 

*m mmx mmm i ~mmw 4 t*^ l r=. y v t- * ?v h u * t f 

£T*^J|ft3i±T^ir3#, f0ffi(C#P^7-l 3 0 6 5 2^#«$ 

8 £MV^I&l£-r 
[0 0 7 3] 

11102a, 102b, ^USt^ftJfl 03a£25~8 0 nm©JJ $ 

1 0 p p nKDM^^^-^tf^lg^^bf^zi- h^"e^LTM^5t:^$:#^ 
t5Ml7 0MfS o M^7ti§*Cttz:*/>r;u (N i ) , ^y-^i, ( Ge 
) , l(Fe) , (Pd) , XX (Sn) , ft (Pb) , zrA;i/ h ( 

Co) , (Pt) , m (Cu) , £ (Au) ftms. i©ttaE7C3gS:* 

[0 0 7 4] 

0 8 (B) iCif^Iftffllit'lt *f4 0 0~5 0 0rt'l^| 
@S©#M&3I&ffV\ *fi«S/U=r>tt©^***S:5ato«%JKTlC*r«. -e 
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5j! 11 — 191093 
H»tC9V>^*6l?tt4 8 0 cm _1 fC:/n- KfcfcT-*«:#o# 

-T--/i/aT?iBII«¥ti*#*i 03 c £«| bt-e©gitt$: isas^fctt* 

[0 0 7 5] 

j:-5JcLT#»(snfe*sae^#ft»i 0 3 c^^M^iftii 0 4 

-108 S^«tft«, Ml ^IWtfiHcLTy^T^ ^vh'Jir^SSSSl* 
*«l«7£*Sffiffitfe*^ &#¥##IR#tcW:«* (l x 1 o 17 ~i x 1 o 19 

atoms/cm 3 ^) ©««7C*#8W'r <&» f ©i^^iT'^TFT^ 

(p) ic £34* y # u >y^&5pjffli-s#a*«**. 

[0 0 7 6] 

d©BWJCfe»*U> (P) ic«fc*yy*y >^*&au±, 03 (B) T-^H^t 

>^ic&iifcy > (p) <Dmmti%mmnm*Mmmm<D*mysmm£mmm'v 

<fc<, *SttffcXe<B3ft7--/l/K:.fc»J, nft^flTFTSJ:tfpft^;i/i 
4&««^«*r3 its (g59T?^"T^Si©*lRl) „ *©*kB-£©*iM5 

#J«C&Cte 1 X 1 0 17 ~ 1 X 1 0 19 atoms/cm 3 M©M^7C*^M«f Lfe„ 

J: e> IC L T L T F T »;* 7 *fl&flt #T # U , ^Hrffi#& V % Z £. & ft V ^ 

[0 0 7 7] 
[H»J 6 ] 



miiE#2 000-3030792 



11-191093 

<©NN 7 0 0 fcJBV\ *fcf*— T?&*|JLfc&, Dtt^MlCiotM^A" 
^-XCMtS. 3 U 1 5 0-2 0 OttMlt 
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